T HE UNITED STATES HAS A CONsiderably greater expenditure on medical care (US $5274 per capita) than in the United Kingdom (US $2164 adjusting for purchasing power). 1 To determine whether that expenditure translates into better health outcomes for the adult US population, data on the degree of morbidity in each country beyond the childhood years are needed.
Given the strong link between socioeconomic position and health in both countries, cross-country comparisons of morbidity should examine variation of morbidity according to comparable measures of socioeconomic position. Cross-country comparison of social differences in illness provides some insight into potential causal explanations. Access to health care is a particular case in point. Although publicly funded health care is available in both countries to citizens older than 65 years, the UK National Health Service has no age criterion for eligibility. Thus, British households are more isolated from any financial impacts of out-ofpocket medical expenses. A similar argument applies to earnings and job losses, for which the more generous UK income maintenance system should mitigate any effects of health changes on income and wealth there compared with what is available in the United States.
We compare measures of morbidity according to 2 salient measures of socioeconomic status (SES)-education and household income-in nationally representative samples in the United States and England. One common prob-lem with attempting international analysis is the need to use selfreported morbidity measures and that might result in international differences simply due to reporting or diagnosis differences across countries. This study combines self-reported data with biological data that suffer less from such ambiguities.
METHODS

Data
Despite the analytical advantages of making international health comparisons, until recently good micro data measuring both SES and health in comparable ways have not been available for both countries. Fortunately, that problem has been remedied with the fielding of 4 surveys-each designed to have comparable measures of SES and self-reported and biological health outcomes.
For the United States, our study is based on the Health and Retirement Survey (HRS), a nationally representative survey that currently includes more than 20 000 individuals in the older-than-50-years populations. 2 The HRS began in 1991 and new cohorts have been added subsequently to maintain population representation of this age segment and respondents are reinterviewed biannually. To be comparable with the English survey fielded in the same year, we use the 2002 wave of HRS.
Because biological measures are unavailable in HRS, we use the most recent National Health and Nutrition Examination Survey (NHANES), fielded between 1999 and 2002. 3 NHANES contains data obtained through personal interviews, physical and laboratory examinations (blood, urine, and swabs) for individuals aged 2 months and older. NHANES 1999-2002 contains 21 004 interviews with medical examinations on 19 759 respondents. To ensure that any differences between countries that emerge are not due to special issues that exist in the black or Hispanic communities in the United States or the Asian and black immigrant communities in England, all data in our study are restricted to nonHispanic whites. Ethnicity was selfreported by the participants in each of the 4 studies.
For England, we use the English Longitudinal Survey of Aging (ELSA), which contains approximately 12 000 respondents recruited from 3 separate years of the Health Survey for England (HSE) survey providing a representative sample of the English population aged 50 years and older. 4 The health data were supplemented by collection of social and economic data in the first ELSA wave fielded in 2002. Like HRS, follow-ups are every 2 years. The authors of this article were involved in the design and creation of HRS and ELSA, and we only selected key health and SES constructs where strong a priori comparability existed in measurement. The institutional review board of RAND approved our research project.
Biological measures for England were obtained from the 2003 HSE, which contains 18 553 respondents of all ages. 5 The survey protocols included an interview visit followed by a nurse visit who collected saliva and blood samples. The blood samples were analyzed for high-density lipoprotein cholesterol (HDL-C), fibrinogen, C-reactive protein, and glycosylated hemoglobin; measures also available in NHANES.
Measures of SES
All 4 surveys are comparable in their SES measurement with each containing individual attributes such as age, sex, race, ethnicity, household income, and education. The quality of the SES baseline data are high. 3 Two key SES measures used are years of schooling and household income, each divided into 3 groups. In the United States, education is separated into high school or less (0-12 years), more than high school but not a college graduate (13-15 years of schooling), and college or more (Ն16 years). In the United Kingdom the 3-way education division is qualified to a level lower than "O-level" or equivalent (typically 0-11 years of schooling), qualified to a level lower than "A-level" or equivalent (typically 12-13 years of schooling), and a higher qualification (typically Ͼ13 years of schooling). In both countries, family income (adjusted for household size) is divided into 3 equally sized income tertiles so that one third of the population is in each group.
To eliminate the obvious effects of age on health, our HRS-ELSA comparative analysis is limited to those aged 55-64 years. Sample sizes were 4386 for HRS and 3681 for ELSA. To provide adequate sample size, our NHANES-HSE comparisons are carried out on respondents between the ages of 40 and 70 years. Sample sizes were 2097 for NHANES and 5526 for HSE.
Self-reported Measures of Health Outcomes and Risk Factors
All 4 surveys collect data on individual self-reports of specific diseases of the general form: "Did a doctor ever tell you that you had . . . ?" The specific diseases we analyzed are diabetes, hypertension, heart disease, myocardial infarction, stroke, chronic lung diseases, and cancer. The HRS and ELSA also collect several healthrelated behaviors that are in common including smoking (currently and ever smoke), alcohol consumption (heavy drinking defined as drinking Ͼ4 days per week in HRS and Նtwice a day or daily or almost daily in ELSA), and weight and height (so that body mass index, obesity, and overweight can be calculated; body mass index is calculated as weight in kilograms divided by the square of height in meters). Although other risk factors may be important, due to the comparative nature of this research, we only used those comparably measured in our data in both countries.
Biological Measures of Health Outcomes
Our biological measures include plasma fibrinogen, glycosylated hemoglobin A 1c (HbA 1c ), C-reactive protein, and HDL-C. In addition, respondents had examinations during which their blood pressure was taken. Such measures can be used to validate respondents' selfreports of specific diseases. More spe- 6 For the 3 remaining biological measures, there is no direct matching to respondent self-reports. The primary issue becomes whether variation in these biological measures by SES and across countries is similar to those obtained for self-reports on heart diseases, for which these biological measures are well-established markers.
7-9 Creactive protein is separated into 3 groups (Ն3 mg/L indicates high risk, between 1 but Ͻ3 is moderate risk, and Ͻ1 is low risk). For fibrinogen, the normal range is 200-400 mg/dL (5.88-11.76 µmol/L), and higher than 400 mg/dL is considered a high risk for heart disease. Finally, we divide HDL-C levels into 3 groups (Ն60 mg/dL [1.55 mmol/L]is described as high; 40-59 mg/dL [1.03-1.53 mmol/L], normal; and Ͻ40 mg/dL (low). High-density lipoprotein cholesterol levels in our highrange stratum are associated with reduced risk of heart disease. 
Statistical Methods
In HRS and ELSA, age-specific disease prevalence of diabetes, hypertension, all heart disease, myocardial infarction, stroke, lung disease, and cancer in both countries is modeled as a function of the 3 education and income indicators, sex, and indicators for smoking, alcohol consumption, overweight, and obesity using ordinary least squares regression (OLS) models and STATA statistical software version 9.0SE (STATA Corp, College Station, Tex). All models use the appropriate sample weights and all coefficients are allowed to differ between England and the United States. Our main conclusions are unchanged if multiple logistic or multivariate probit models are used or if separate models are estimated for women and men. Tests of statistical significance between the countries are provided in all Tables. PϽ.05 was considered statistically significant.
RESULTS
Health Disparities Within and Between Countries
For England (using ELSA) and the United States (using HRS), Within each country, weekly family income adjusted for family size is divided into 3 equally sized income tertiles with one third of the weighted population in each group. In the United States, the range of the middle income group is $322-$635 while in England the range of the middle income group is £127-£241. In the United States, education is separated into high school or less (0-12 years), more than high school but not a college graduate (13-15 years), and college or more (Ն16 years). In England the 3-way education division is qualified to a level lower than "O-level" or equivalent (typically 0-11 years of schooling), qualified to a level lower than "A-level" or equivalent (typically 12-13 years), and a higher qualification (typically Ͼ13 years). All data are weighted. †PϽ.01 vs data with England. ‡PϽ.05 vs data with England.
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©2006 American Medical Association. All rights reserved. the fraction of individuals who self-report that they have 7 specific diseasesdiabetes, hypertension, heart disease, myocardial infarctions, strokes, diseases of the lung, and cancer. To ensure that patterns are not confounded by age, comparisons are limited to those aged 55 through 64 years old. Within this age span, the average age of both samples is identical.
The total columns list rates of disease prevalence based on individual selfreports of having each disease. All analyses were also conducted separately for men and women and the principal substantive conclusions are unaltered. Americans report higher levels of disease than the English, and in most cases much higher levels. These total prevalence differences for all diseases are always statistically significant. Diabetes prevalence is twice as high in the United States (12.5%) compared with England (6.1%). This betweencountry differential exists for both sexes, but male prevalence rates are higher in both countries. Similarly, all forms of cardiovascular diseases have self-reported prevalence considerably higher in the United States than in England. To illustrate, hypertension is about 10 percentage points more common and all heart disease 6 percentage points higher in the United States. And although heart-related conditions are more common among men in both countries a higher prevalence is observed in the United States for each sex. Finally, both lung disease and cancer exhibit a similar cross-country differential-higher prevalence rates for both sexes in the United States but now the disease is more common among women in both countries.
The second salient pattern highlighted in Table 1 concerns the health gradient across the 2 classifiers of SESeducation and income. With the sole exception of cancer, there exists a sharp negative gradient across both education and income groups in both countries. That is, disease prevalence is reported to be much higher among those at the bottom of either the education or income ladder compared with those at the top of each classification. Although not universally true, income and education gradients generally are steeper in the United States than in England. As a result, country differences are larger and tend to be more statistically different at the bottom of the social hierarchy than at the top. Level differences between countries are sufficiently large that individuals in the top of the education and income strata in the United States have comparable rates of diabetes and heart disease as those in the bottom of the income and education strata in England. 
Differences in Risk Factors by SES
In contrast, obesity is much higher in the United States, an across-country differential especially pronounced in the lowest education and income groups. In both countries, rates of obesity decline with income and with education. Finally, there are higher rates of heavy drinking in England. Because heavy drinking is more common among those at the top of the education and income strata, it is an unlikely explanation for the concentration of disease among those at the bottom in either country, although more moderate drinking in high SES groups could contribute to lower heart disease risk. To determine to what extent differences in these risk factors can explain any salient differences in morbidity across countries, we estimated ordinary least squares regression models on each disease listed in Table 1 . The explanatory variables included all risk factors listed in Table 2 , indicator variables for the 3 education and 3 income groups used to stratify in these Tables, and sex. By and large, the risk factors perform in the expected direction. For example, being obese tends to be associated with higher rates of diabetes, hypertension, and myocardial infarctions; and having ever smoked is strongly associated with lung disease, cancer, and myocardial infarctions.
These models were then used to simulate what health conditions would be if all individuals in both countries had the same level of behavioral risk factors as the average American in this age group. Risk-factor adjusted prevalence rates are displayed in TABLE 3. In these simulations, we hold the population sex distribution at US levels.
A comparison of these adjusted prevalence rates with those in Table 1 indicates how much of betweencountry difference in illness and how much of the variation by SES in each country is due to different levels of behavioral risk factors. This comparison demonstrates that very little of the overall between-country differences in health conditions are due to differences in this subset of behavioral risk factors. To illustrate, less than one fifth of the difference in diabetes between the United States and England is explained by these risk factors.
With the sole exception of cancer, for which there was no within-country SES gradient to begin with, after controlling for these risk factors there remains a steep income gradient in both countries with those in the lower income quintiles experiencing worse health. Risk factors tend to account for some of the differences in illness across education groups, but for most diseases the essential nature of the negative health gradient remains intact.
Differences in Reporting Health Outcomes
Because controlling for a standard set of behavioral risks does not explain why Americans are less healthy than the English with health disparities largest at the bottom of the SES hierarchy, the principal explanations must lie elsewhere. One possibility is that our description of comparative health outcomes is exaggerated by relying on individual self-reports. Perhaps due to limited contact with the medical system, individuals in different countries or across different SES groups may be unaware that they have a particular disease or may think they are cured when the disease is only under control. Protocols and thresholds for specific disease diagnosis may differ so that a similarly ill patient may be diagnosed with a disease in one country but not in the other. The language by which physicians in the 2 countries communicate health problems to their patients may be different. For example, in England, physicians may tell their patients that they have problems with blood glucose levels, which may not be understood to imply diabetes.
One way of addressing reporting issues involves examining biological markers of disease risk in both countries. TABLE 4 summarizes results using 5 biological measures based on simi- 
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©2006 American Medical Association. All rights reserved. larly aged subsamples from NHANES and HSE. Within our 40-to 70-yearold age span, English respondents are less than a year older than American respondents so that age differences cannot explain the better health in England. The findings from the self-reports are generally confirmed. Diabetes prevalence is considerably higher in the United States than in England, but differences in hypertension prevalence are much smaller in this broader age group. In addition to overall rates of disease, Table 1 and Table 4 indicate that a strong income or education gradient exists in diabetes and hypertension prevalence in both countries whether self-reports or biological measures are used.
Although there is not a direct correspondence between a disease selfreport and biological measures, the other 3 biological measures provide additional evidence about health in the 2 countries and how it varies across SES categories. Several studies have shown that C-reactive protein, fibrinogen, and HDL-C all serve as good markers for future cardiovascular events. 6, 7 There are 2 striking patterns in Table 4 and TABLE 5 . First, all 3 biological measures indicate much higher and statistically significant risk levels in the United States. In this age group, 40.1% of Americans have C-reactive protein levels within the high-risk group compared with only 30.4% of English people. Similarly, 24% of the American sample has measured fibrinogen levels that place them at high riskthe comparable English rates are 10%. On the other hand, 27.9% of Americans have high levels of HDL-C compared with 43.6% for the English.
Second, SES health gradients remain in both countries for education (Table 4 ) and income (Table 5) in all 3 biological measures. Using Creactive protein, in the United States 57.8% in the lowest education group are at high risk compared with 34.6% of those in the highest schooling class. In England, the comparable numbers are 40.2% and 25%, respectively. Especially along the income divide, there is a somewhat steeper gradient in the United States compared with England. Among all biological measures, fibrinogen exhibits perhaps the sharpest SES gradients, a statement equally true with education or income. These social gradients are steeper in the United States than in England. Finally, for income and especially for education, there are sharper gradients in HDL-C levels in the United States than in England. Although we purposely selected assays that were similar in nature and exhibit similar normal ranges of varia- tion, an important priority for comparative international research is that tests be performed by laboratories in both countries on the same blood and serum samples. We also modeled these across-country differences in assays controlling for smoking behavior, obesity, and being overweight. Controlling for these risk factors did not eliminate the statistically significant differences between the countries.
COMMENT
Establishing basic facts about a less healthy America and steep negative SES health gradients is a first step toward understanding reasons for the differences that emerge. Health disparities between the United States and England are not solely due to special health problems in the Latino and especially the black communities in the United States since those important subpopulations were excluded from this analysis. And, important as they are for better population health, a standard set of risk factors (smoking, drinking, and obesity) do not fully account for morbidity differences between and within each country.
Because screening rates for cancer are generally higher in the United States than in England, this may play a role in the higher rates of cancer in the United States. Greater incident mortality from cancer in England may also be important. 10, 11 The magnitude of acrosscountry differences in cancer prevalence appears too large to be fully explained by these factors alone. Differences in cancer prevalence also exist in the high education and income groups for whom differential detection should play a weaker role. Moreover, higher rates of detection do not account for the higher rates of other illnesses in lower socioeconomic groups.
Although access to health care is important, [12] [13] [14] differential access can only offer a partial explanation for our findings. Among non-Hispanic whites aged 55 through 64 years, only 6.6% in the United States do not report having access to health insurance (calculations by J.P.S. from HRS). Even in the bottom third of the income distribution, in this subpopulation only 13.1% did not have some form of health insurance (calculations by J.P.S. from HRS). Because only 2.6% of those in the top income tertile did not have health insurance (calculations by J.P.S. from HRS), there is a gradient to access, which may explain part of the steeper US health gradient. But it is equally important to recognize that health insurance cannot be the central reason for the better health outcomes in England because the top SES tier of the US population have close to universal access but their health outcomes are of- ten worse than those of their English counterparts.
Our list of comparably measured behavioral risk factors is incomplete and a fuller set may offer additional explanatory power. Because the analysis has been cross-sectional, past differences in risk factors may be partially underlying observed differences in health conditions for the older adults in our samples. Smoking rates have historically been higher in the United Kingdom than the United States, but only in recent years has the obesity epidemic hit the United Kingdom, where prevalence of obesity rose from 7% to 23% between 1980 and 2003, whereas the corresponding changes for the United States were from 15% to 31%. 15 Related, a growing body of recent research indicates that disease onset in later adulthood is related to childhood illness. [16] [17] [18] The considerable differences in adult health between England and the United States could well have their origins in differential childhood experience of disease in the 2 countries.
Much evidence points to the social determinants of health-the circumstances in which people live and work-as explanation for social gradients in health. 19 Low status is related to adverse conditions at work, in residential areas, and in general, to lack of empowerment-all are plausible links between SES and disease. 20 Whether the same set of social determinants account for higher rates of morbidity in the United States is difficult to say. Certainly the US-England difference is more pronounced for those in the lowest social groups, but the high status Americans are also at a disadvantage. This is fertile ground for additional exploration.
The finding of social gradients in plasma levels of C-reactive protein, fibrinogen, and HDL-C, and adverse levels in the United States compared with England serve as an indirect validation of the morbidity findings and a guide to potential explanations. The metabolic syndrome is linked to autonomic activity 21 and to psychosocial factors. 22 Inflammatory markers, Creactive protein and fibrinogen, have been shown to have an inverse association with socioeconomic position and may be linked with psychosocial factors. 23 Adjusting for obesity did not abolish either the international or the socioeconomic differences in these biological markers.
The influence of inequality in economic resources on health remains controversial. 24, 25 Income inequality is indeed much higher in the United States than in England, 26 but the rapidly increasing levels of inequality in the United States do not appear to have had a dramatic effect on the health of those at the bottom. 17, 19 A more promising explanation may lie rather in the effects of more permanent measures of rank and status in the 2 countries. 16 An emphasis on the pathway whereby health reduces work and lowers income would suggest a steeper SES income gradient in the United States. New onsets of disease have relatively large impacts on family income and wealth in the United States, especially in the age group studied herein. 27, 28 To a much greater extent, England has set up programs whose goal is to isolate individuals from the economic consequences of poor health in terms of medical expenditures and especially earnings and wealth reductions. Part of the greater association of health and economic resources in the United States may reflect the greater impact of health on economic resources.
Two simple but powerful conclusions follow from our comparisons using biological and self-reports of disease in England and the United States. First, Americans are much sicker than the English. Self-reports of disease are not deceiving us about the reality of the situation on one side of the Atlantic vs the other. Second, the SES-health gradient is also not a reporting mirage; a by-product of differential ability by standard SES markers to recognize and report disease in surveys, an ability that has been thought might differ even among the western industrialized countries. Instead, the SES health gradient appears with equal force in either selfreports or biological measures of health.
